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(54) CnOCOB PEMOHTA OBCAflHblX KO- 
nOHH 

(57) l4cnoAb30BaHMe: pbmoht yMacTKoa c ona* 
raMM paapyuieHMR m Ae4>eKTaMM a cTeHicax o5- 
CBAHux KonoHH. CyiuHOCTb M3o6peTeHMa: 
noASMpaiOT UM/iMHAPMsecKM(^ naTpy60K pac- 
seTNoro hepHMerpa, AnMHa icoToporo 6oiibuie 



BH/rpeHHero AMdMerpa 2 peMOHmpyeMoro 
ynacTKa oScbahoA kohohhu, a AnMHa naTpy6- 
KB OoAbuie AAMHU MHTepBaAa noBpexcAeHMA. 
npOM3BOAflT nonepBHHyio ab^Pmbumk) nar- 
pySxa no aceA a/imhc ao notepM ycTofiHMBO- 
CTM, 4>MKcauMio ero a aroM nonoxceHMH. cnycK 
a CKBaxMKy m ycTaHosKy e aoHe noepe^Ae- 
HMfl nyreM (t>MKcaTopoB. flpn 3tom MarepMan 
narpyfiKa auGMpatpT no MOAy/iK) ynpyrocTw - 
E. KOTopuA onpeAB/iRiOT m cooTHOiueHMfi: 

1 4 P 

E- — * . TAB P - KOHTBicTHoe Aao/ieHMe 

narpyOica Ha cTeHKH o6caAHoA ko/iohhm: h - 
TO/iiAMHa ctbhicm narpyGKa: R - paAMyc anyT- 
peHHeA CTeHKM o6caAHoA ko/iohhu. 4 m/i. 
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M3o6peTeHMe othochtca k rexHOiioniti 
peMOMTHux pa6oT B He4>f eAo6biBaiomeA npo- 

MyiUiieHHOCTM. a MMeHNO. K CnO€06dM nMK8M* 

AauMH ysacTKOB c onaraHM paapyuieHim m 
Ae<(eicTaMM b creHicax o6caAHux kojiokh. 

Ue/ib H3o6peT6HMfl - noBbtuieHMe 94M^eK- 
TMBHOcm peMOHTHbix pa6oT M o6ecneMeHvie 
pasHOMepHoro npuxarvifl narpySica no acefl 
ero A^MHe k o6cdAHoA xonoHHe npM ynpotAe* 
HMM npouecca ycraHOBKM natpyGxa sa .cmct 

HCKIIIOHeHMfl AOnO/IHMTe/lbHOrO B03AeACTBMR 

Hcro. 

Ha 4»Mr. 1 MaoGpaxeHo ycrpoACTBO Ann 
npiiBBAeHiM naTpyOfca 8 cocroflHMe noTepM 
ycTOjOMMBOCTM: Hd ce^eHMB A-A Ha ^mf. 
1,' Ha ^Mr. 3 ceMeHiie 6-E hb 4>Mr; 1; hb 4>Mr. 
4 - narpySoK, 3a<t>MKCMpoBaHHMfl b coctosihmm 
norepH ycToAMMBOCTM: 
, YcTpoflcTBO funn npH&eAeHHR naTipyOxa 1 

B C0CT0RHM6 HOTCpM yCTOAHMBOCTM ~ npOTRrW- 

Baiotuee ycrpoftCTao - npeAcraa/isieT co66ft 
KOHMM^cxyio onpaBxy 2 c 4>opMOo6paayioiUHM 
crepjKHeM 3 m pp/inKaMM 4, aaxpenneHHUMH 
no AnuKeonpaBKM. P()/iiikm4 CBflaaHMC Mexa- 
HMMecki4»4 npMBOAOM 5, BpaiueHiie n'a Korbpu A 
nepeAaeTCsi ASMraTeneM 6. * riociie npMBeAe- 
MHii naTpyOxa b cocTonHMe norepn ycroAHHSO- 
CTH npH; noMOtuM AaHHoro ycrpof^cTaa oh 
<t»tiiccHpyeTpsi b aroM coctoahmvi nocpeACTBOM 
^HKcaropoB 7. coeAMHeHHux MBxcAy co6pPi 
crepxHRMii 8. ripMBOA 5 npeAcraB/ifler ua ce* 
6n ayjOrsaTyio nepeAa^y c pahoA BeAymoA 9 m 
AByMR BCAOMUMM UieCTepHSIMH 10. 11. BeAY" 

man uiecrepHfl 9 ycraHOBneHd Wa buxoakom 
BBAy 12 .ABHraTeiM 6: na aany .13 aepxHeA 
BOAOMofl uiecrepHMycraHoaiieH Kpa.AHtia aep- 

XHHA.pO/IMK 4. a Hd BBiiy 14 HHXCHeft BBAOMOA 

uiecrepHM xpaftHHA hvdkhmA poiimk 4. Po/ihkm 
4 (m BepxHHe, h HM^KHne) cBiiaaHHbfe npHBOA' 

HUM peMHCM 15. POAMKH 4, He CBHaaHHliie c 

BBiiaMM 13 M 14, BunpiiHeHU ynpyroa/iacTHM-' 
HbiMM HHH noAnpy^KiiHeHbi B peay/ibTare nero 
OHM OTcnexHsaiOT Ae<t>opHauMiO narpyGxa. 
GoxoBue ponMKM 4 aaxpenneHbr s xoHHMecxoA 
onpasxe 2 c BOSMOsKKOCTbio BpatueHMsi. Ohh 
He noAnp^MHOHu m ycraHOBiieHu coocho k 
^PMOp6pa3yiouteMy.CTep)KHio 3. 

Cnoco6 peMOHTa aaxniOMaeTcn b ciieA/K)- 
meM. 

BnaMB/ie ocymecTBimiOT noA6op narpyG- 
xa pacneTHoro nepuMcrpa h ynpyrocm. Par- 
py6oK 1 Bbino/innioT b bmac TOHxocTeHHoro 
xpyroaoro un/iUHApa ua MarepMa/ia o6;iaAaK>- 
luero CBOMCTBOM ynpyrocTH. npkmeM nepH- 
Merp * uMiiMMApa 6o/ibUJe BHyTpeHHero 
nepHMBTpa peMOHTHpyeMOA o6caAHOfi ko/ioh- 
Hu, a A^MHa " Gonbiue MHTcpBa/ia noapoicAe- 
HMB oOcaAHOM KonoHHU. B KanecTBe 
Marepiiaiia naroToaneHMR narpyGxa MO)Ker 



Gbtrb McnoiibaoBdHa BbicoxoKdMecxBeHHafl aa- 
xayieHHan craiib. CTexnonAacmx m APynae Ma- 
repManu. xapaxTepnayiomMe tbm. mxo 
HanpnxceHWii. BoaHMxaiomue a hmx nocne no- 
5 repM ycTOAMUBOcrii, kb npeauuiaxir npeAenoa 
rexyMecTM AaHHUX Marepna/iOB. r.e. coor- 
BOTCTByiOT ynpyrwM Ae<J>opMaMMjiM arwx Mare- 
pna/ioB. 

BareM npoH3BOAnT nonepeMHyx) Ae<(K)p- 

10 MBUHto narpyGxa no Bce(i aahhb ao norepvi 
ycTOft*<MBOcrM H (l>HKcat4tiK) ero b aroM cocro* 
bhmm. flnii aroro narpyGoic 1 noAaxiT hb bxoa 
onpBBKM 2 npornrMBaiotMero ycrpoAcraa c 
np^apwTenbHO.BKiiK)MeHHfaiM ASHrareAeM 6, 

15 nepeAaioiuHM BpatiteHMo na poamkm 4 c no- 
Mombk) MOxaHMHecKoro npHSOAS 5. Po/imkm 4 
isaxaaruadioT narpyGoK M npornrMBaiOT ero 
BHyrpb xoHHMecxofI onpaBxn 2 ycrpoAcrBB. Ilo 
' Mepe ABHxceHMfl narpyGxa bao/ib BHyrpeHHcA 

20 noBepxHOcm nocrenenHO yaeiikisHaaercsi pa- 
AHdHbHan narpyaxa, Aeftcrayiomaji Ha Hero co 
cropOHM onpaaxM ita-aa yMeHbtueHnsi ee ahb- 
MBTpa. MaaecTHO. mto TOHxwe ynpyme oGo/ioh- 
KM noA AeACTBMeM paAMa/ibHOH narpyaxM 

25 .repiiioTycroAMMBOCTb, nepexoA" k HosoMy co- 
croRHHK) paBHOBecHR c Bbinyx/iocTbio, 
oGpatueHHoA x uenrpa/ibHoA ocm UMiitiHApa. 
Ana o5ecneMeHHA nepexoAa narpyGxa b co- 
croflHue norepvi ycroAMiieocni cnyjxwr 4)op- 

30 Moo6paayiou4iiA crep}KeHb 3. xoropuPt 
KOHueHTpMpyer paAManbHyio narpyaxy Ha nar- 
pyGox. repmoiuiin ycroAMHBOcrb. AanbHeA- 
uian np0Ta)Kxa narpyGxa canaaHa c. 
npoAOiixaiou4HMCii yseliMMeHMeM paAH 

35 Harpyaioi MnpnaoAMT x yaeiiMMeHMio sunyxiio- 
. CTM oGo/iOHKM narpyGxa. norepsiBiijeA ycroA- 
MMBOCTb, 8 peay/ibTare nero paaMepw 
narpyGxa GyAyr cooTBercraoBarb rpancnopr- 
HbiM paaMcpdM ren, cnycxacMbix b cxaa^KHHy. 

40 B MOMenr AOCTMxeHHfl narpyGxoM rpancnop- 
THUX paaMepoB oh npornrMBaercn x xonqy 
onpaBXH 2 m hb BuxoAe m3 nee crnniBaercn 
HecKonbXMMH ^HKcaropaMU 7 (cm. 4>Mr. 4). xo- 
Topuexcecrxo cocAHHnioT Me)KAy coGoA crep- 

45 3KHSIMM 8. TaxMM oGpaaoM ocyiuecraiisiior 
onepauHK) <>MKCupoBaHM5i narpyGxa 1 b cocro- 

aHHH norepH yCTOftMMBOCTM.' 

nocne aroro npoMaaoART ycraHOBxy nar- 
pyGxa aaone noBpe3KAeHHfl oGcbahoA xonon- 
50 Hw. 

Ana' aroro c noMOtubX) Aepxarenn (na Mep- 
rexco He noxaaan) narpyGox. 3a4>HKCMpoBaH- 
HuA B cocroflHiiH norepH ycrotHsiiBocrii. 
cnycKax>r b CKBa>xHHy ti ycranaB/iHaaiOT na 
.55 ypoBHe ysacTica noBpe)XAeHHn oGcaAHoA xo- 
noHHU. CmruBaiotuHe narpyGox 1 <$>iixcaTopbi 
T'CHMMaxir. nepeMeiqan sBepx coeAHHAiotMne 
MX crep)KHM 8. sro npMBOAMr x CHnrMX) paAi^- 
anbHoA HarpyaxM, AeAcrByK)iueft Ha narpyGox. 
noA AeAcraMCM ycMAMA a oGo/iosxe. norepna- 
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B CMflV TOrO. MTO MCXOAHUR BMBlUHMft flM" nOBpe)«yi9MtW. 

aMexp nTrpJeS HCCKO/ibKO 6o«buie BHyrpeH- AHanomHHHM o6pa30M Qum npoaefleHu 

leroiiaMSTpa o5caflHO«i koaohhu. narpyaoK 5 ncnwraHMB b ycnoBnnx no/iHoro aanonHeHWR 

nnoTHO M paBHOMepHO npHXHMaerw k oScaA- moac/im o6caAHOft KonoHHu boao«. 

SS^KonoHHe. nei«^KP«B yHaciOK noBpaJwe- /la6opaTopH«e AaHHwe noATaepAwiM pa- 

HOM Kononnc. i.of k » 6oTOCnOC06HOCTb AaHHOfO Cn0C06a peMOHTa 

*"^ B««M npoBCflCHbi naeoparopHue ncnura- o6caAHUX koaohh. naTpySox nonHOCTb©. 6e3 

HMfl cnoco^ peMOHTa o6caAH«x ko/iohh Ha 10 noBpeJKAeHiK* h cxiiaflox BoccraMOBMA cboio 

Mpiw ero pa6oTOcnoco6HOcni. MoAe/ib o6- o6caAHOf» itonoHHbi. MaowMpyn soHy noape*- 

caAHOfl KonoHHU npcACTaB/ineT co6o« aenm. 

ToncTOCTCHHyio Tpy6y c BHyrpeHHMM AnaMer- (DopMy/iaM3o5peT.eHM.ii 

X S MM. napaMerpoM 251,2 mm m AnMHott 15 Cnoco6 peMOHia oec«,HMx kohohh. 

SMmm BKniwaiomM** ooaBop naTpyCxa pacMeTHoro 

naroyeoic BwnoflHeH ms crciuion/iacniKa b.. nepuMerpa. nonepesHyw fle«>opMauwK) nax- 

BMAe TOHKOCTeHHoro itpyroBoro wnMHApa. . py6M no Bceit AAHHe, cnycit«ro b cxaaxMHy k 

TonWMHa creHKM KOToporoO.3 mm. a nepwMerp ycwHOBicy b sohc noBpe)KAeHM«. o t /i m m a »- 

251 6 MM 20 m M ft c » TCM. «mj. c ueiibio noBhiuieHiui 

B xa-iecTBe npornrMBaiomero ycTpoflcTsa 3<t.<j»eicn«BH0CTM pcMOHTHbix pator m o6ecne- 

Mcno/ibSOBa/iacb KOHMMecxas onpaBxa co Mttmu paaHOMepHoro npwwTim narpySxa no 

BXOAHUM AMBMeTpoM 1 00 MM. BsixoAHWM - 70 Bceft ero AnwHe K o6caAHO« ronoHHe npn oa- 

MM nnMHOfl 600 MM c OAHMM «l)opMoo6pa3yio- HoepeMeHHOM ynpomeHUM npouecca ycra- 

uiMMCTepxHeMBAOflbBHyrpeHHeftnoBepxHO- 25 hobkm narpySKa aa CMeTucxnioMeHMB 

CTM onpaBKM. npoTRJKKB ocymecTBJianacb flononHMTCflbHoro B03Ae«CTBMj> Ha Hero. Ma- 

AasneHMeM na Topeu naTpy6Ka. Ha atixoAe h3 TepwaJi narpyexa buSmpbiot no MOAyflw ynpy- 

npOTPTOBatomero ycTpoRCTBB naTpy6oK mmbji rocro E. npMieM nocneAHnCi onpeAenBWT m3 

AMaMBTp 70 MM, npMHeM 4K)P»«006pa3yiOmMfl COOTHOUieHM*! 

crepxeHb yxe He Kacaiiea BuaepHyrofl 060- .-. 4-10 

/iOMKMnaTpy6Ka.MBTaKOMnoiioKeHWwnaTpy- 30 c ~ . . 

60K 6hin noc/jeAOBaTeJibHO CTPHyr AByM" (h/R)'** 

<|)MICCaTOpaMM. COeAMHeHHUMM MBJKAy coCofl 

AByMil eraJibHbiMM crepxHJiMM. p _ xoHraicTKoe AaBJicHHe narpyCica hb 

. SareM narpyGox 6un cnyiueH a MOAenb creHiaii oOcaAHOA ko/iohhm: 

oeicaAHOfl KonoHHu AO ypoBHH aoHhi noBpexc- 35 _ yofu^uMa creHicM narpySica: . 

AeHHti o6caAHoA kojiohhu c noMOtUbio Aepxta- p _ pa/iMyc BHyrpeHHefi noaepxHOCTM o6- 

• reiiB. nonepeMHbie pasMepu Koroporo He caAHOft kohohhu. . 

npeauuia/iM 70 MM. 3aTeM cmriiBaioiAwe «t>*iK- g nonepeMHyK) Aa<]>opMauHK> fiaTpy6Ka no 

caropu CABHraflH k eepxHCMy Topiiy. narpySica . g^e^ fiflvme ocymecTBimioT ao 'notepn yctoft- 

aa ever ycMntm. nepeAaaaeMoro Mepes ctepnn- 40 mmboctm. aaxcM ero «J>iiKCMpyioT « ^tom cocto- 

. HH. flHMM M nocne cnycxa a aoHy noBpexcAeHHii 

B MOMfiHT CHJiTMfl nociJCAHCro 4>tiKcaTopa (ituKcarapu CHMMaioT. . " >."'^ -v 

CB0609HUA narpySoK no/iHocTbn BoccraHO- \ ;. ■ 
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than the inside diameter [sic: last clause 
should be either perimeter.., perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 .4P/(h/R)^ 1^5, where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of ttie 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A- A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 1 1 . Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 1 5 . 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cyUnder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckhng do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit fi-om the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
seaUng off the damaged section. 

Laboratory tests of the method for casing repair v^^ere conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-v^alled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-vyralled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 nun. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R)ll/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stabiUty), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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[see source for Figures 2, 3 and 4] 
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